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Jozeph LeMay

Pemedial Project Marager

United States Environmental Protection Agency
Fegion |

G0 Canal Street

Bostan, WA 022203

Re:  Benzene/Toluene Source Area Investigation Feport
Ceommeree Wa/Atlantic. Aveous, Industri-Plex Site

Dear Mr. LeMay

On behalf of the Industri-Plex Site Remedial Trust (CLSRT), 1ar pleased to provide EPA.
with ning (9) copies of the Benzene and Toluene Source Area Investigation Repart for the
Commerce Way/atlantic Avenue area, prepared by Roux Associates, in accordance with the work
plan approved by EPA on November 7, 1997, By copy of this letter, T am also sending a copy of
thie Report to Dan Winograd. As sumrmarized at page 12 of the Report, the investigation
indicates that, while tolueng was detected at depth in the groundwater, no ongoing sources of
benzene or toluene were detected and the toluene was detected below the depths at which
excavation for the Commerce Way extension and the new 1293 Interchange will take place.

If you have any questions concerning the report, please do not hesitate to call me or Mike
Light.

WYerv truly yours,

o,

mewklm

Enclosure
e Dianiel Winograd, Esq., EP A (w/enclosure)
D Michae! Light, ISRT (w/o enclosure)
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LU INTRODUCTION

A benzene anc toluene source area investigation was conducted in the vicinity of the intersection
of Commerce Way and Atlantic Avenue (Source Area Investigation) at the Industri-Plex Site
(Site} during November and December 1997, The investigation was conducted by Rouk
Associates, Ine. and O Reilly, Talbot and Ol Associates, Inc. on behalf of the Industri-Plex Sice
Remedial Trust (ISRT), and was performed in accordance with a work plan dated November 7,
1997 (Roux Associates 1997a) that was approved by the United States Envirorunental Protection
Agency (XUSEPA)Y on November 7, 1997, Due to the impending redevelopment and road
constrction activities scheduled to begin in the area, the investigation was conducted as a fast-
track study o generate screening level data from which to make prompt decisions regarding

potertial responge actions.

The Source Area Investigation was focused around former monitoring well OW-18, which had
been located northeast of the intersection of Commerce Way and Atlantic Avenve, within the
southeas: portion of the East-Central Fide Pile (Figure 1), Frorm the time of its installation dunog
the Phase 1 Remedial Investigation in 1983 until the time of its abandonment in 1943, OW-1%
consistertly exhibited toluene concentrations of 30,000 to 35,000 micrograms per liter {ag/L.),
OW-16 was sereened from 15 to 35 £ beneath land surface.  Depth to water at the former

location of OW-16 is approxirnately 5 £l

As part of the Supplemental Sowrce Investigation (351) conducted in Jate 1956 and early 1997, a
ground-water sample was collected from Geoprobe Pomnt GW-3, located in the vicinity of former
menicoring waell OW-16, at a depth of 23 & below land surface. This sample contained toluene af
a concentration of 4 g/l Based upon these findings, the 551 Report concluded that toluene

concentrations appeared to have declined significantly since the early 1990s, when GSTP Phase 1

and 2 were completed, and that these resulls suggested either a reduction in the strength of the
teliene source in that area or @ reduction in the leaching of the source area due to Site remedial
measures completed since the GSIP Phase | and 2 (.e., capping of the East-Central Hide Pile).
Howwever, the 581 Renort cautioned that, given the limited data set developed during the S8, the

apparent cissipation of the toluene “hot spat” needed (o be confirmed.
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Benzene had never been detected in OW-16, nor was benzene detected in ground-water sample
GW-3 during the SSI. Nonetheless, berzens was inciuced in this Scuree Area Investigation at the
request of USEPA based oo their assertion that benzene had been detected in ground water

entering a test pit excavated during a previous investigation in the same general area.
Eased upon the historical data from OW-16 and the results of the S81, the objective of the Source
Area Investigation was to further investigate the patential for & continuing source of foluene or

benzene in the vicinity of former manitoring veell OW-16,

The subsequent sections of this report present the scope of work and the results of the Source

Area Investigation.
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L0 SCOPE OF WORE
As presented in the USEPA-approved worle plan, the field work completed for the Seurce Area
Investigation included the following rasks:

o Task 1 - Seil Gas Survey,

o Task 2 - Geophysical Survey;

o Task 3 - Soil Sampling; and

Task 4 - Ground-Water Sampling.

[ acdition, test pits were excavated at four locations based upon the results of Task 2
Cieophysical Survey. Descriptions of each of the above tasks, as well as the test pit excavation

task, are provided below.

L Task 1 - Soil Gas Survey

A soll gas survey was conducted on November 10 and 11, 1997, by Pine & Swallow Associates,
e, (PSA)Y of Groton, Massachuserts, under the oversight of a Roux Associates, Ine. field
geologist,  Soil gas samples were collected at the 39 locations shown in Figure 2, with the
exception of SC-22. Asg shown, the sample locations were based upon a 50-foot grid spacing
over the 300 foot by 300 foot area specified in the work plan. Sarnple locations were modified as
necessary to acconumodate surface features (e.g., streams, wetlands, etc). The soll gas samples
were collected Frorm a depth of 2 to 4 feet below land surface and analyzed in the field for benzene
and toluene using a gas chromatograph (GC). There was no soil gas sample collected ar SG-22
due to the presence of ground water at a depth of less than 3 . A sample of the ground water
was collected and analyzed for benzens and toluene using the GC. There were no detections of
either benzene or teluene in soil gas or ground water at concentrations exceeding the practical
quantitation limit of 1 part per billion. Details regarding sarmpling and analysis methods and

quality assurance/quality control (QAMQC) procedures are provided in Appendie A
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2.2 Task X - Geophysical Survey
A geophysical survey was performed. using magnetometry and ground penetrating radar (CGPR)
technology. The survey was conducted from Wovember 12 10 26, 1997, by Geophysics GPR.

[nternational, Ing., of Nesdham Fleights, Massachusetts, under the oversight of a Roux

Associates, Inc. field geologist.  As discussed in the LISEPA-approved work plan, the
magnetometer survey was 1o be conducted first to identify potential ferromagnetic anomalies
within soil gas anomaly areas, and then the GPE. survey was to be performed to further investigate

the scurce(s) of any ferromagretic anomalies identified using the magnetometer. As noted above,

there were no detections of benzene or toluene during the soil gas survey, therefore, the

magnetometer survey was conducted across the entire accessible portion of the initial 300 foot by
300 foot sample grid area. In addition, the magnetoreter survey was expanded approximately
250 feet southward at the request of USEPA. to include an additional area of reported historical
detecticns of berzene and toluene in ground water. The GPR survey was also conducted across
the entire accessible portion of the iririal 300 foot by 300 foor area of investigation. Due to the
fact thar the GPR antenna is designed to be dragged continuously along the ground surface, rather
than carried from point to point lilke the magnetometer, the area accessible to GPR. was slightly

less than the area accessible to the magnetometer, In order to enable resclution of indivicual

angmalies which could be caused by buried drums or tanks, the magnetometer and GPR. surveys
were conducted along parallel travsects spaced every S-feel and 3-feet, respectively.  Details

regarding the geophysical survey methods are provided in Appendix B.

2.3 Task - Soil Sampling

Soil boring and sampling was conducted from Novernber 18 through Novernber 21, 1997, using a
Geaprobe™ rig at the 29 locations shown in Figure 3, with the exception of SB-EFd, SB-F3,
SB-G3 and SB-12 (these lTour locations were sampled only for ground water as described in
Section 2.4). The work plan specified that soil boring and sampling would be performed using a
Geoprobe™ in the areas exhibiting soil gas and geophysical anomalies. As noted in Section 2.1,
there were no soil gas anomalies.  Therefore, the 23 soil sampling locations were selected

according to rationale presented below.

FLELIIC NS SOMSIATES, INC, . VPR A 5 2L



o The irdtial phase of soil boring aed sampling included 10 locations based on a 100 i grid
spacing throughout the northern two-thivds of the sample grid area (the southern area
accessible 1o the Geoprobe™),  These borng locations include SB-AZ,

was largely in
SB-ad) SB-C2, SE-C4, SE-CoH, SB- SB-Ed, 5B-E¢, SB-G2 and S8B-Gd.

o In response (o the request of USEPA's field representatives, ten soil sampling locations
were added in three specific areas: the area of a former excavation on the west hanl of
the Aberjona River where tolueng had been detected in ground water (scil borings
SB-M2 and SB-FG2), the area of forrner monitoring well OW-16 (soil borings SB-E3
amiHH&ML¢mdummnnheammﬁmmmﬂmdimw'Mmemm1m'nannmAMWTMANMMH
d b, SB-K4, SB-E6, W5 and

o Basec upon the results of the magnetometer survey, which showed numerous magnetic
dnhHhHhM\Wlﬂm3ﬂmmhﬁﬂEHYiﬂmﬁﬁﬂM]WJHUlHuM the initial 300 by 300 foor grid area, five
raore soil saropling locations (SB-Dd, §B-D6, 5B-D7, SB-ES, and SB-E7T) were added in
this area to investigate the anomalies. Mhmmmmmmmmumn@u¢$uwmrmmmpMd

Soil saroples were collected continuously down to the water table or to the point of Geoprobe™
refisal at each location. The samples were collected with a core sampler equipped with a single-
use acetate liner. Upon retrieval the liner was sliced open and the sample immediately collected
from the center portion of the soil. Forty-two samples were screened in the field for the presence
of benzene and toluene using MADEP-approved ENSYS Enviroguard™ BTEMN-in-soil field test
lits, Caleulation forms for the test kits are provided in Appendix ©. Five soil samples were sent
to the Amencan Ernvironmental Network (AEN) laboratory located in North Billetica,
Massachusetts for confimmatory analyses, These samples were analyzed for BTEX using UUSEPA
Methods 8240 and 8020, The laboratory reports for the five samples are provided in

Appendix 12,

2.4 Task 4 - Grovnd-Water Sampling

Shallow ground-water samples were collected from approximately 2 feet below the water table at
all soil boring locations with the exception of five locations where refusal was encountered prior
to reaching the water table (locations S3-06, SB-ET, SB-ES, SB-E6 and SB-ET). In response to

the request of USEPA’s feld representatives, four addidional sampling locations were added

O ABSOCINTES, ING, 5. DTS, G2



(SB-EF4, SB-F3, SB-G3 and SB-12). At these four locations, as well as at locations S13-M2,

SE-EZ and SE-E3, deeper ground-water samples were collected from depths ranging from 5 1o

20 feel beneath the water table,

A total of 29 ground-water saruples were analyzed in the field for benzene and toluene using a
GC. The sarmples collected on November 18, 1997, were analvzed by PSA, while the samples
callected from November 19 through November 21, 1997, were analyzed by O Reilly, Talbot &
Okun Associates, Ine. (OTO) of Springfield, Massachusetts, The analytical methods used by PEA
and OTO are described in Appendices & and E, respectively. Three ground-water samples were
sent fior confirmatory analysis to AEN. These samples were analyzed for BTEX using USEPA

Method 8020, The laboratory reports for these three samples are provided in Appendix I,

2.5 Test Pit Excavations
Four test pits were excavated at the locations showr in Figure 4. These locations were selected
based upon the resubis of the peophysical survey which indicated the potential presence of

evlindrical objects such as drurms or LIS Ts,

R MSSOCIATES, 1NG, i ARVSUOEIAIY 1S, IR



3.0 SOTURCE AREA INVESTIGATION RESULTS

The results of the Source Area Investigation are presented in the following sections.

30 Seil Ceas Survey Results
As noted in Section 2.1 there were no detections of benzene or toluene in any of the 38 soil gas
samples. Appropriate QA/QC precedures were followed during the survey to ensure that the

alytical equiprnent was funclioning correctly, Appendiz A provides descriptions of the soil gas

analysis and QASQC procedures, and a tabular summary of soil gas results.

The USEFA’s field representative expressed concern that rain events just prior to mplementation
of the soil gas survey could have prevented the effective vse of this technology., However, Roux
Associates believes that the soil gas results are valid because toluene was detected anly at depths
greater than five feet below the water table, Roux Associates does mot expect toluene to be

present in sail gas, since no toluene was present in the uppenmost part of the saturated zone.

3.2 Geaphysical Survey Results
The results of the geophysical survey are sumunarized below.  Additional details and maps of the

geophysical survey results are provided in Appendix B.

The magnetometer survey results for the central anc eastern portions of the study area revealed
numerous anornalies that could not be attributed to wisible surface features or to known
subsurface features. These anomalies are shown in Figure 4A (Appendic B).  The anoroalies
designated with an “A” in Figure 44 (Appendix B) are the anomalies which the geophysicist
considered to have some patential to be attributed to the presence of a buried drum(s) or UST.

The magnetic anomalies measured in the southern and western parts of the study area were
attributed to the nomerous ferrous objects, such as car partts, construction debris, and discarded
household items, observed in these areas.  Additionally, the geophvsiaist indicated that & number

of anomalies in the southern portion of the: study area were associated with bedrock exposures.

QAL ASSOCIATES, ING, T I PR P



Figure 48 (Appendix B) provides the interpretation map for the GPR survey. The anomalies
designated with an “A” in Figure 4B (Appendix B) are tae GPR anomalies which the geaphysicist
considered to have some potential (o be attributed to the presence of a buried doum{s) or UST, L
is irnportact to note that correlation of maps 44 and 458 incdicates that nove of the anomalies
designated with an “A” in Figure 4A yielded o GPR anomaly indicative of a buried drum or 1ank

Thus, it is highly unlikely that any such features are present at those locations.

I order to facilitate comparison of the magnetemeter and GPR survey anomalies with the results
from other Source Area Investigation tasks, the anomalies designated with an “A” in Figures 4A
and 48 {(Appencix A) have been superimposed onto the Source Area Investigation sampling grid

(Figure 4).

3.3 Soil Boring aod Sampling Results

The results of the soil bonng and sampling ave summarized on Table 1. These results include
lithologic descriptions for all soil sarples collected, photoionization detector (PI3) readings and
BTEX test kit and laboratory analytical results (where applicable). A discussion of this data is

provided below.

Sarnple Deseriptions: The soil underlying the sampling grid area is cormprised predorinantly of
fine to medium grained sand, with lesser armounts of silt and fine to coarse gravel. The soil from 0
te ) 'ﬁ“ a1 WS T Har U . lt oW TG DA ”'--.I. v b ,,.][ - ’}f "lh .I T "-] e “'”‘f -y ._I _[u o
o 2 feet was typically brown to orange-brown in color, while deeper scils typically ranged from
darle brown to grey and black in color.  Strong odors were only noted in the soil samples from
borings SE-AZ and SB-C2, both within the capped portion of the East-Central Hide Pile. These
odors were more typical of the decaying organic matter present in the capped hide pile, rather
than an aromatic hydrocarbon odor that would be associated with benzene or toluene.  Slight

odors were also associated with the samples frorm borings SB-M2 and SB-104.
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PID Readings: The PID readings obtained from the screening of soil samples ranged frorm 1.1
parts per million Cppm) to a maximum of 3.1 ppm (Table 1) Based on our experience at

petrolesm spill sites, these PID readings are one to two orders of magnitude lower than would be

expected i the soil had contained benzene or toluene at “source area” concentrations.

Test Kit Results: The BTEX-in-soil test kit results ranged from less than | ppm at several
locations, to a maxiom of 60 pprat SB-M3, 2 to 4 A {Table 1), Twenty-five of the 42 sarnples
1 .! I 1 \ W [

enhibited BTE

Hin-soil test kit results of less than 2 ppm; 11 of the 42 were between 2 and 10
ppm; and six of the 42 test kit results were greater than 10 ppm. The table below provides a
comparison of the test kit results with the laboratory results for the five samples sent for

confirmatory analysis.

Laboratory Analyvtical Fesolts
Sample [ | BTEX Test Kit | Benzene | Toluene | Echvlbenzene | Xylenes | Total BTEX
Result {ppm) | (uapfhpd | Quake) | Geegl | Gawlg) | Qualke)

SB-Ed/d-6 1.8 <7} < < <2 NI
SR-E6/2-4 1.} <] 3 <2 “ ]
S13-F 202 -4 .4 <] L <2 < 2
5132446 30 < <2 <2 <3 MWD
SE-WLL A 12,8 <, “<d <4, <2 N

The above table indicates that the BTEX-in-soil test kits vielded false positive BTEX detections

and overestimated the BTEXN concentrations by several orders of magnitude.  The ppm-range
concentrations determined by the test Kits are not consistent wich the field observations (i e., no
aromatic hydrocarbon odors) nor the scil gas survey results (Le., benzene and toluene were not
detected). A possible explanation for these false positives and  overestimated BTEX
concentrations is the potential presence of other organic matter or non-target compounds within

the soil sarmples.
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Barings at Geophysical Anomalies;  As discussed in Section 3.2, there were numerous
magretometer anomalies throughout the northeast portion of the Peninsula Area. Soil Borings
SB-Dd, S3-D6, 5B-D7, SB-ES and SB-EY were performed to investigate the soil conditions in
this area. The shallow refiasal depth and unsaturated soil conditions at each of these locations is
indicative of the presence of shallow bedrack throughout this area, which is consistent with the
observation of numerous bedrock outcrops. Based upon these data, as well as the absence of any
impacted soil, the geophysical survey anomalies in the northeast portion of the Peninsula Area are

attributed o the presence of the shallow bedrock,

34 Ground-Water Sao pling Resal(s

The locations and depths of ground-water samples collecred during the Source Area
Investigation, as well as the analytical results for toluene in the ground-water samples, are shown
in Figure 3. Berzene was not detected in any of the ground-water samples, The results for

toiuene are discussed below.

Toluene was not detected in any of the shallow ground-water samples (i.e., those collected within
five feet of the water table). Toluene was detected in § of the 9 ground-water samples collected
from depths exceeding five feet beneath the water table (locations §B-G3, SB-F3, SB-M2, SB-EZ2
and SB-1Z in Figure 3)  Concentrations ranged from 50 pg/l in SB-L2 (14 feet below land
surface) ko 20,000 pgd. at SB-G3 (13 feet below land surface). The table below provides a
comparison of the field GC results with the laboratory results for the three samples sent for

confirmatory analysis.

Sample 1D | Benzene - Field GC | Beszene « Lab | Toluene - Field GC | Toluene - Lab

Crw-(02 =] ] ] <25

GW-EF4 <8 < 38 <

CW-F3 <25 <0 13,000 16,000

The above resulls indicate general agresment between the field GC and off-site laboratory results.
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e 3.5 Test Pit Observations
Test pits were excavated at the four locations shown in Figure 4. From north to south, these
excavations revealed:

w4 Z-inch PV well broken below grad

and a niece of metal debris,
o areinforced concrete drairage vault,
- o a small bundle of wire; and

o the sewer connection for the tradler compound formerly located in the area.

Inspections of the test pits and the materials encountered indicate that none of these represent the
- source of the toluene.
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4.0 SU

[RCILEE A

MOVLA R OF FINIDINGS AND COMNCLUSIONS

The results of the soil gas survey, magnetometer survey, ground-penstrating radar
survey, soil sampling and analysis, ground-water sampling and avalysis, and test pit
excavation, combired with the results of prior investigations, conclusively demonstrate
that the toluene detected in ground water north of the intersection of Commerce Way
and Atlantic Avenue 13 not the result of leakage from buried drums or tanks and that
there 18 no ongoing source ol toluene in the study area.

The toluere “hot spor’™ i3 curcently located immediately north of the intersection of
Commerce Way and Atlantic Avenue, just slightly south (approximately 30 ) of its
199171992 location,

Toluene concentrations in the “hot spor’™ range ffom 2,400 to 20,000 gl at depths
anging rom 13 o 25 feet below land surface  Consequently, the “hot spot™ is below the
depth of the excavations needed to construct the Commerce Way extension and the [-43
intercharge,
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..... Respectfully Submitted,

ROLRC ASSQULATES, INC.
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APPENDEX A

""" Seil Gas Survey Report Preparecd by
Pine & Swallow Associates, Ino
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Limited Subsuarface Investigation

L&.R.T Site
Comrrerce Way and Atlantic Avenue
Wonborn, Mass

Prepared. for

..... ot Associates, [ne,
13 Branch Street
Methuer, MA 01544

Prepared by

PINE & SWALLOW ASSQCIATES, INC.
Environmental Seientists, Engineers and Designers
867 Boston Road
Carobom, MA 01450

GIH-AR-H51 1

December 3, 1997
"SA Reference Wumber: 97141



T lssociares. 1rc
Pine & L%ﬂ%%lﬂﬂ{JWUﬂﬁiﬂﬂW{MLWiPd{”ilI'Frm}

Environmental Science, Engineering and Design

Frincipels: Robere N Pine, BE.

867 Boston Kead, Groton, Ml 01450 -
Jobn ., Swallewe PO,

(508) 4488501 Fax ($08) 44 ‘. 5645

December 3, 1697

Larry MeTiernas,
Roux Associates, Ine,
13 Branch Street
Methuan, MA (1844

RE: FSRT, Wabwrn, Mass
Drear Lary,

In accordance with your request, Pine & Swallow Assoclates (REAY has
prepated this mwwmmwcqwmtuLmﬂwmeWInmwﬁpwmm'pmhmnwﬂ;w
ISET, This report summarizes the equipment and procedures employed by
P54 for soil gas sarnpling, as well as the results of on-site gas chromatograph
analyses of soil gas and water.

pporhunity to work with you and thank you for

We appreciated the
project. [f there are any questions, please do nol
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ate fo call.

Sincerely yours,
Pirwe m:&ﬂmddhimrﬂLMAM|dlwm Ine.
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Limited $Subsurface Investigation
LY RT Site
Commerce Way and Atlantic Avenue
Woburn,Mass

L. INTRODUICTION AND PROGREAM STUMMARY

One Wovernber 10, 1T ancl 18, 1997, Pine & Swallow Associates, Ing.

L

(PSA) conducted limited subsurface investigations of the 1SRT site. The

purpose of PSA's effort was to assist Koux Asscciates, Ine in assessing soil gas
anc ground water conditions at the site. Detalls of equipment and proceclures
for MicroWell® installatior, soil gas sampling and the methodology and
results of on-site gas chromatographic (GC) analyses of seil gas and ground

water samples for selected volatile crganic compounds are enclosed.
Program Summary

FSA's study included soil gas sampling at thirty-eight locations. At one
location a soil gas sample was not attainable so a water sample was taken and
analyzed. 5o0il gas samples were collected from two to four feet below ground
surface (BGE) and were analyzed with an HP33%0 GC for benzene and toluene
in PSA's monile laboratory.  Six grourdwater samples collected by Rousx

Asscciates field personnel were also analyzed by PSA.

All installation and unnqﬂnmr locations were chosen by FRoux

Associates, Inc. field persennel. All analyses were pertormed in PSA's field
laboratery for compounds determired by Roux Associates, Inc.'s program.

& MicroWell and VibraDwill are registered trademarks of FroTerra, Inc., an aftiliate of PSA.

Pine & Swallow Aszsociates, Tnc.
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IL. FIELD INVESTIGATION METHODS AND PROCEDURES

SOIL GAS INVESTIGATION

Soil Gas Equipment and Methods

Soil gas analysis refers to gas chromatographic (GC) analysis of the soil
atrnosphere (soil gas) to detect volatiles criginating from contaminated soil,
frora a contarminant ground water plume or from pure product floating on
the grourd water surface. Soil gas analysis allows comparison of

concentrations of volatile constituents over an array of test locatiors to

indicate pertinent dimersions of a discharge or plume.

Soil gas sarnples were obtained by driving a balf-inch, steam-cleaned,
hollow steel probe fitted with a drive point to 2 selected depth below gracde
with one of PEA's VibraDrills The probe was then pulled back and a rod was
used to drive the point beyond the end of the probe thereby creating a

sarnpling cavity.

Samples were collected by sealing the top of the sampling probe with a
tubing adapter which connects to & monitoring panel and vacuum purnp.
Ter volumes of air were purged from the sampling systern by use of a battery
powerec purmnp. During purging, flow and pressure measurements were

recorded.

To collect 2 soil gas sample for GO analysis, the sarmpling tubing was
isolated fror the vacuum pump by a selector valve. After purging of the
MicroWell, a gas sample was withclrawn through a silicon rubber section of

the sampling tuking with a 10 mL syringe. The syringe needle was cappec

with @ septum and the sample delivered immeciately to the mobile

ght samples were logged in by the chemist with a chain of

laboratory. Thirty-eig

custody form which includes the syringe 10, sampling location and sample

depth, and analyzed according to PHA's aralytical SO

Pine & Swallotws Associates, Inc.
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GROUND WATER INVESTIGATION

Six Groundwater samples were collected by Rou Associates, Inc. fielc
personnel and one groundwater sample was collected by PSA for field
analysis. DPSA provided preserved wials for collection and on site analysis in

PSA's mobile laboratory.

FIELD CHEMISTRY

PSa utilizes Hewlett Packard 5890 gas chromatographs to analyze soil,

water and soll gas meatrices for a wvariety of organic environmental

contaminants, Gas chromatography (GC) technelogy physically separates the
components of a contarrirated matrix and the contaminants are then
identified using compound-specific detectors. PSA's GC instrumentation
currently employs three different detection modes. The electron capture
detector (ECEY is primarily used to identify electromagnetic raolecules such as
chlorinatecl, brominated and fluorinated compounds. The photoionization
cletecteor (PIDY is effective in the determination of aromatic and/or aliphatic
contarnirants such as benzene, toluene, ethylbenzene and xylenes (BTEX).
Analysis is conducted in accordance with PSA's Standard Operating

Proced ares (SOFMs).

For water and soil headspace sample matrices which are analyzed to
cetermine BTEX/MTBE and chlorinated contarninants, field samples
undergo preparation sweps prior to analysis. For waler samples (collected in 40
ml. VOA vials), an aliquot of the water sarmple is removed from the closed
sampling vial to create headspace within the vial. Samples are warmed to
ambient temperature, agitated briefly and the headspace within the wvial is
allowed to reach equilibrium for a short period. Arn aliquot of the headspace
is withdrawn by gas-tight syringe and injected into the on-site gas
chromatograph for analysis. PIRD/ECD detector modes are utilized for

compound idertification.

Pime & Sroallowr Associates, Ine.
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An apprepriate analytical capillary celurnn is selected for the suite of
analytes under study. Once the sample is prepared for analysis and
introduced into the GCs heated inlet injection port, it is transported in its
gaseous form o the analytical column.  As a sample migrates through tais
colurnn, its various components interact wita the column film to become
termporarily adsorbed and schsequently desorbed. Each cornpound in the test
sample fransits the column at a different rate which is termperature controlled
and enhanced, hence creating a unigue retention time.  Each compound also
elicits a unique response from tae detectors. These responses are translatec
within the data cellection systern in the form of peaks which are assigned
height and area values relative to analyses of analytical standards, This data
is subsequently evaluated 1o determine concentration of the target analyte

within the samp.e matrix.

Identification and quantification of target analytes detected in the
sarnple are achieved by retention time comparisons to reference stanclards
formulated with analytical grade compouncs of known concentrations.  For
all analyses, blark samples from syringes, sampling equipment and reagents
are analyzed periodically to ensure sample and method integrity. Daily check
stancards are rur to verify instrument stability, calibration, sensitivity and

4l

1

performance. Duplicate analvses and replicate sample injections are routinely

corducted to support method accuracy and analytical precision.

Pine & Swallow Associates, Ine.
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m. AMALYTICAL RESULTS
SOIL GAS ANALYSES

Thirty-eight locations chosen by Roux Associates, Inc. field persormel
were sampled for soil gas al depths ranging from two o four feet BGS using
PEA's VibraDrill K100, Thirty-eight soil gas samples were analyzed for bezene

and toluere on a Hewlett Packard 3880 GC in PEA's field laboratory.

Results of s0il gas analyses for the compounds selected by Roux
Wl g | o

Associates, Inc. Held representatives and performed at ISRT are included in

the Appendix. Results of soil gas analyses showed banzene and toluene were

not present in armounts greater than the practical quantification limit.

MNegative soil gas findings at a test location do not guarantee that the

soil or ground water at depth is free of contaminants because geclogic and or
hydrologic conditions may be present that prevent upward diffusion of
volatiles from deeper horizons, For example, a part of a contaminant plume
that is overlain by clean water typically cannot be detected in the soil
atrmosphere.  Experience with soil gas reconnaissarce also shows that the
distance a contaminen: plume can be traced from a source depends on
geologic, hydrologic and man-made features that are unique to each site.
Additionally, positive findings at & sampling location can arise from soil
contaminatior. only and do not confirm that the underlying ground water

has been impacted.

Pine & Swallow Associales, Inc.
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GROLUND WATER ANALYSES

Seven ground water samples were aralyzed for benzere and teluene by
a Hewlatt Packard 3890 GC in PSA's field laboratory. Results of the ground

water analyses are tabulated in Table 1

TABLE 1
O Site Volatile Organic Analysis
ISERT, Site Acdress
Grawngd Water
L= -0
[pphi

Sample | Sarnple

1 Crepth Toluns NOTES

it Q-3 1.0
WA~ 0-8 <O
WER -8 « ML <P

WG (0B S | « P <L

Cod 10-8 <[P <YL

G4 - <POL < PO

(] 0-4.0 < PO <L waber sarnple from soil gas point

Reporting Limits <1.00 <1.0

«PQIL indicates analyte below method reporting limit
Na=not analvized

Ground water sarnples were analyzed for benzene and toluene as
determined by Roux Associates, Inc.'s program. Results showed benzene and
toluene were not present in amounks greater than the practical quantification

lirnit.

This report is submitted subject to the limitations stated in the

Appendix.

Pine & Swallow Associates, Inc.
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APPENDIX
Analytical Results

Limitations and Conditions

Pine & Swallow Associates, Ine,



Fowus Associates, e, Dieeember 3, 1997
Project: T Site Appendix
PHA Reference Number: 97141

LIMITATIONS AND CONDITIONS

1. The observations described in this report were macde under the
condiions stated. The conclusions presented in the report were based
" solely upon the services described and not on scientific tasks or

procedures beyend the scope of weribed services or the time and
hluﬂunhnw,11anxaxnraAﬂ1pwﬁ@wlinvm nt. The report has been preparec
in accordance with generally accepfed hydrogeological and
hydrochermical practices. lﬂnlnﬂam'vmulumly express or implied,

~ made.

. Negative findings for the presence of wolatile organic compounds
using soil atrnesphere analysis are not positive or absclute proof that
disposal or discharge of chemicals has not occurred in the past at the
sampled locations or anywhere €lse on the site. Negative findings are
not posiltive or alvuﬂtH@ proof that migration, seepage or any other
movement of chemicals is not occurring at the sampled locations or
EJ&HMH%HHE{MRiﬂMﬂﬁAU#

3. Chemical conditions reported herein reflect conditions at the lecations
tested within the limitations of the methods used. Such conditions can
vary rapidly from area to area. Mo warranty is expressed or implied
that chemical conditions other than those reported do not exist within
the sie.

4. .Atthmmrkwaﬁnwvv%wwwnmmwﬂprrywmw:Twmwmun%'wwwarmmnﬁmi
chemicals other than those reported may be present.  Chemical
analyses have been performed for specific parameters during this
assessment. However, additional chemical constituents not searched
for during the current study may oe present in soil and/or ground

""" water at the site.
_____ 5. This repert has been prepared for Row: Associates, Inc. solely for use in
an environmental evaluation of property at ISRT, Woburn Mass.

Pine & Swallow Assoctales, Inc.
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TABLE 1
O Site Volatile Qrganic Analysis
ISR, Site Adcress
Soil Gas Analysis 11-10-97 11-11-97
fpplbv]

%w@mmw
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Benzene
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2.0

INTRODACTION

Magnetic and ground penetrating adar surveys were conducted for Roux dssociales,
Imc. at the Industri-Plex sie in Weoburn, Massachusetts.  The gecphysical surveys,
covering several acres, were canducted on different days during the | d of November
12 1026, 1997, The objective of thes s ard/or srmall

surveys was 1o locate bured drum
undergrovnd storage lanks (USTS) possibly located within the survey area,

The site locus is at the intersection of Atlantic Avenue and Commerce Way about one
mile. northwesterly of the intersection of Rouwtes 957128 and 93, The areas of
investigation are part of a large former industrial facility,  The general she area is

= w}
bourded by Commerce Way, Route 93, and private propertes (s=e Figure No. 1)

D

There is one large area of interest that was surveyed by mag
this area surveved with ground penetraling recar.  Overall, the investigated area is

&
generally rectangular-shaped, open ground contzining areas ol dense brush, :
bedrock, and wet areas, approximately 300 feet in an northeast-southwest dirgsion and
600 feet in & northwest-southeast direction, The geophysical survey area was subdivided
into two smaller areas, the Peninsula and the Ponds and West of River arsas, due 1o the
presence of a small river crossing the site and small pords.

METHODS OF INVESTIGATION
2.1 Magnetic (Gradiomeltric) Maethod

The magnetic method employs a protan precession magnetometer to measure the total

magnetic field (TME)Y strergth. The TME is the actual feld strength, which consists of

any buried ferrcus source superimposed on that of the eank. Local varnations in the
earth's magnetic field strength depend on the presence of ferromagnetic matenal, such
as iron and magnetite.

Changes in the magnetic field strength near such matenia = atiributed to induced and
remanent magretization, A ferromagnetic maerial acquires an induced rapgnelization
when placed in an external magnetic field. Remanent magnetization is permanent
magnetization, wiich may be acquired during the manufacturing of steel products.

A pradiometer was used during this investigation. A pradiometer is simply a
magnetometer with two magnetic field sensors, one mounted at & fixed height above the
other, Two measurements are then taken & each station. The difference in the magnetic
strength between the upper and loveer sensors is the vertical magnetic gradient (WMG).

The ViWIG provides several advantages over the TMF strength, including 1) ireproved

lateral resolution of anomalies; 2) increased sensitivity to shallow magnelic sources, and

netometry with portions of

\‘_~
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3.0

) since readings are taken airmost sicnultanecusty, the measured gradient 15 independent
of tempora, magnetic fluctuations, Since the earth's magretic field constandy changes
over the course of a day, & dedicated base s
at a peint that is frequently returned 1o (leoping method) to take repetitive readings in

order 0 correct for this divrmal vapation. A base ssetion was used doe 0 the moderate
sive of the investigated arca.

]

Ground Penetratng Radar (GPR) Method

Ground penetrating racdar (GPR) employs high resoluticn radar to detect buned objects
anc subsurface stratigraphy. Many of the principles of GPR are similar to that of the
seismic reflection method used in oil and gas exploration.  The rransmitting antenna
emits brief pulses of electromagnetic energy into the ground. During the dme between
puhwhlhv receiving anlenna m%mﬂﬂﬂ%ﬂgthmﬂlhm‘hﬁnJﬂHMHMIbMW.Mlmﬁ
surface.

ftmmMTMVNW%;HTWT%MﬂﬂPdlvfh1w"FuT%JmImnfn1wwrhd»vnhthfnwdn'Hnﬂwlh1:tnn&hwmm
such as geologic contacts, buried objects, or vaids, llu=dn'em constant 15 controlled
by factors such as water content, density, and composition. The depth of penetration 1s
Bmited by the operating mmwuwwm,rlm1lm transmilter anc te electncel conductivity of
the ground,

The GPR umit records the two-way travel time and the amplitude of the reflected signals.
The typical radar anomaly produced by a eylindncal object, such as an intact drum,
pipe, or tank, traversed at right angles, 18 a convex-upward hyperbolic reflection. The
source. of the anomaly is located at the azex of the hyperbola,

DATA ACQUISTTION
3.1 Eq i prnenl

The magnetic survey was accornplished using a Scintrex Envi-Mag gradiometer.  Each
reading of the total magnetic Geld and vertical magnetic gradient strengih  was
automatically stored in the memory perticn of the unit along with the ceordinzies of te
station, tme, date, drift between stations, and statistical error. The data were transferred
o a compuier for further processing, including divmal vartations.

A GSSET SIR-3 ground penetrating radar system with 100 and 500 wiHz antennas was
used at this site. Al field data were printed on an electrostatic recorder.

3.2 Survey Destgn and  Procedwes

tior, is usually positioned near the site or

I"lll.' A
||"ll.



4.0

A general grid was established by the field crew within which the gradiomenic and radar

surveys were conducted.  Grid nedes were marked every ffty feet with neo-magnetic
Hunnmlmn;)IHu"aﬂdpMLmeugmdsmmmlwﬂuummamm:m&mmd¢WHyhmlhm
with paint spots across the arsas n orthogonal directions.

The geophysical grid is coincident with and is superimposed on a 30 foot gnd system
established by Meridian Land Services, Inc. This grid system was intended for the use
of Roux Associates personnel in the performance of a soil gas investigation.  The
geophysical grid laid out by Geophysics GPR utilizes disiarces and directions, that 1s feet
north-south and gast-west of a reference point,

Our geophysical grid reference point, designated CN/OE, is located ten feet south of soil
gas grid point E-3 (SG-19) on soil gas line 3. Therefors, the soil gas coordinate D-3 is
coincident with our geophysical prki¢mﬁntwm3hHﬂFﬁ and soil gas coordinate F-3 is
concident with our geophysical grid point 405/0E.  This relationship s mamntained
throughout hu:mu.mdn

Deparures from the grid oceurred at intervals within the surveved areas, due primarly
to the presence of dense brush, exposed bedrock, and wet areas. The gradicme:ric data
acquisition was along parallel lines spaced every five feet with measurement stations
located every five fest along each lice. The radar data acquisition was along paraliel
lwmm.&;mumjluhmu fezr apart wilth continuous measurements along each line.

The radar survey was performed mostly with the 500-mHz entenna o permit high
resolution surveying.  Lower frequency (80 and 100 mbkz) antennas permit greaer
depths of exploration while reducing spatial resolution, so was infrequently used.

RESTULTS

4. Magnetic (Gradiomerie) Surveys

The processed gradiometric data are presented as 11"x 17" color contour maps (Figures
2, 3,85, and 6), The color plots allow rapid visval assimilaticn of the geophysical
information. The contour maps show the variation of two parameters across the site: (1)

tetal magnetic field (TMF) strength and (2) vertical magnetic gradient (VMG) strengih.

lnmuxweunhmu|wf[h“gnvwhwnmﬂrk'HMMmhwvmknmﬂidﬂnﬂfyhu; the geophysical responses
from surface features noted by the peophysicist, A few peophysical responses at this
f e to known objects, such as buried wtilities, surface dran grates,
}U&‘mulemw“ Most responses could not be explained iy
features,

observed objects or

The total magnetic values are ploted in nanoteslas (N2 and the vertical magnetic
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gradient in Nt per roger (NU), standard units of magneuc flux density. Referring to
the color contour map of the magnetic data, the highest e is shown in red in both
figures, indicating the areas of the highest concentration of rerrous objects. The blank
areas represent places where data were not collected, for example, adjacent to fences,

The magnetic Interpretation map 4A displays the major features observed at the site.
These identified anomalies are not atiributable to any observed surface features such as
fences, buried utilities, and discarded materials. A cross within an anomaly indicates the
potnt of highest intensity and may serve as a target point,

Because this site containg known different ferrous features, it is possible o identify a

magnetic anomaly as indicative of these features, particularly if they are defined as linear
anomalies. The Interpretation map for the Peninsula area displaying the results of the
rragnetic serveys (see Figure No, 4A) shows several known features found zifecting the
magnetic data.

No Interpretation map for the Ponds and West of River area was generaled since the
magretic ancralies could be zccounted for by numerons observed surface ferrous objects
such as car parts, construction debris, and discarded household ierms. Additionally, the
bedrock appears (o contain ferromagnetic mirerals, with & number of anomalies directly
assaciated with bedrock exposures,

The magnetic anomalies are outlined on [nterpretalion map 4A. Thess marked
ancmalies, most of them, include small, rarrowlv-defined fealures typically associated
with small, shallowly buried ferrous objects, thatis, the same a5 the 'bMJ\MlIdhﬂmIdmd
household rtems.  The ozjects identified with an "A” represent those anomalies that
appear ¢ be significant.  The outline of the magnelic anomahes was determined as the
munimu extent of the anomalous response from the total field data.

MNote that the size of the anomalous zones reflect the area of influence of the geophysical

data. The anomalies represented will be larger than the actual objects producing the

responses.  Experience kas shown that an anomaly should be cefined &5 an ancmalous
response in both parameters.

The magnetic maps show a strong response in both measured paremeters indicative of

burted ferrces objects occurring mostly within the northern portion of the site. The
magnetic data display areas of concentrations of ferrous objects. The magnetic data also
exhibit linear anomalies, which are due o discreet features such as buried utilities,
cancrete barriers, and fences,

4.2 Groand Peretrating Facar

Ground penetrating radar (GPR) records obtained in the field are tme sections. In order

ﬂ”hm
I||r'||. ;



to convert the two-way travel times o cepth, the velocity of radar waves mn the
subsurface must be deterrined.  Velocities can be calzalated by surveying objects of
known denth or using . u1a”||mmu;rnmﬂﬂuufhnwwil“uw1'hwiuMuu: of the site materials.

The: objective of performing a GFR survey was w try to detect buried drums or USTs,
hence the close line spacing of three feet. The radar penetration within the overall site
was excellent with depths of penetration ranging from sin to eight feet, Calibration of
the radar signal was abtained over an iron storm drain pipe within the site.

Mumerous subsurface ob'ects were delected includirg stratigraphic interfzces, probable
discarded debris, wtilities, drainlines, and disturbed secils.  Since GPR covered a
substantial portion of investigated site, the results of both the gradiometnic and radar
surveys are described in the two following arcas.

4.3 Peninsula Anca

Includes the area referred to at the site as the "peninsula,” which is & lobe of fill

maerials extending eastarly into a wetland in the vicinicy of the river channel and s

ncluded within our grid coordinates GOS8 ON 1o QRS 80K,

Examinaiion of the comour map of toral field strength (see Figure No. 2) shows a large-
scale positive amplitode magnetic anomaly, indicating a concentration of ferrous
marerials throughout the ceatral portion of the area. Some effect of steel reinforced
concrete harriers and chainlink fences are included in this concentration.  However, no
cther ferrous source cbjects were observed on the surface.

[nwu'ﬂmlm of the vertiza: gradient map (see Figure Noo 3) of the same area shows the
pe-scale magnetic anomaly resolved into numerous smaller anomalies, Any of these
smaller anomalies could include one or more steel drums as ferrous source objects.

Comparison and correlation of radar and magretic data from this area have resulted i
an Interpretation map of this area (see Figure No. 4B). The 4B interpretation map shows
ocations of magnetic anomalies which correspond (o recorded redar arormalies.  In
addition, Figure 4B shows several radar anomalies that do not correspond with magnetic
anomacies shown on Figure 4A, For four of these radar anomalies, the character of the
radar signal suggests the possibiliny of an object with a drume-like radar signal. These

particular anomalies have seen designated with ihe letter "A" on map 48,

4.4 Ponds and West of Fiver Area

The magnenc maps corresponding to this area (see Figure Nos. 5 and 6] show the
strength of the total ragneic field and the vertical magnetic gradient in the northwesterly



€

and southeasterly sections of the area of investigation. The magnetic maps are similar

in character 10 the magnetic maps of Peninsula area, above.

The large-scale magnetic anomalies indicate the presence of a considerable mass of

ferromagnetic material over a wide area, The vertical gradient map resolves the large-
scale anomaly into numerous smaller anomalies. The northwesterly and southeaster]y
sections are separated by a river (drainage course) and are discussed separately below.

Coverage of the southeasterly section, the Ponds area, is somewhat fragmented by the
presence of ponds and marshes,  Surface cbservations of this area revealed numerous
steg] objects at or near the surface including auto pants, appliances, sieel cables, ele,
Bedrock outcrops are present in the vicinity of the ponds.

‘!l

It appears likely that many or all of the small ferrous anomalies in this section may be
due to this sort of ferrous debris located ot or ncar the surface. However, the possibility
of one ar more stez] drums cannot be discounted. A small section ar the northerly edge
of this area was included in the radar survey which covered the Peransala Area. The
results and correlation are included on the interpretadon map of the Peninsula area.

Many of the anomalies in the normhwesterly section, the West of River area, are likely
QLH.HIIHP]LFW$H¢P nffbwwwnﬂpnwﬁv nthWG;n1TP'muﬂhce,ﬁnchnﬁrm;chiwﬂhihi&wmxﬁ
and gales, steel reinforced cement nd nearby vehicles. A magnetic anomaly
cmnhunmllmAJiJJrgJMlemdnun'ﬂJhUdbhw mmuugnmJlpmfﬁﬁuhu'auanMW|wWMh1¢m:mmmmr
surveys; the results suggest a group of iron reinforced drain pipes as the source object.

CONCLUSIONS

The results of the gradiometric and ground penetrating radar surveys conducted at this
facility indicate responses from known surface ferrous olyjects, buned ferrous objects,
burted debris, disturbed ground, and shallow bedrock, Both the total field and vertical
magnetic gradient contour maps aided in the generation of interpretation. maps of buried
ferrous objects.

Ground penetrating vadar data of very good quality were collected across the surveyed
area. The overall depth of penetration with GPE at this site averaged sin to eight feet,
The GPR survey located subsurface features indicative manmade objects, responses
associated with small cvlind-ical objects (designated as "A" anomalies), areas of
disturbed ground, and interfa icative of placed fill.

The subsurtface complexity of the surveyed arez, due o the burial of many discarded
] J J b
objects and shallow bedrock, control the dentified magnetc and radar aromalies.

s\repomib BT 8]
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APPENDI.

BTEN-in-801 Test Kit Caloulation Forms

ROUC ASBOCIATES, INC, OB DOM 141 ZHACC



WS 111 897 Project 3 OSELGMTH
Tirme: 1700 Project Name:,  Indusri-Flax Site
Cperatos A, Farrell Frojest Location:  Woburn, MA

Agsay Calibrator:  Total BTEX in Soil
Fhotometer:  Millipore Diffe rential FPhotometer

R ts

\ Saropla [0 O (450nrm) — SAVE, O (450nm) % Bo | PENM (BTEX)
MNeg Calibrater 0.85 0847 0.84 100 1
10 ppm Calibrator \EJI.‘tl 10 042 0.4 44.0 10
50 pom Calibrator —— O18] 0171 017 206 &0
300 pom Calibrator 0.08) 0.09) €09 10.7 00
S8 A2 2 Q.87 | 0,86 - 025 1024 0
SB A2 A-E 084 | 0.6 G50 T8 37
S A2 S 6.8 0.28 | D26 1 026 3.5 2B
SBCR 124 0.85 | 0.85 | 0.85 100.8 0
SB G2 4-8 Q.78 1 0.80 ] 079 G357 1.3
SB G2 6.8 0.85 Q.88 | Q.87 1028
58 G2 7 6.8 DUP 0.60 | O&0 [ .80 .Y
TN 082 C82 | Q.82 qr.3
- BEE2 46" 069 050 | 0.68 8.4
SEE4 S 2 068 C.B8 | 0.63 80.7
R o U7 ) 038 038 447 ;f
e SE GRS 08210831083 R |
A A I PR DEE L OET ) B8 RN
S g 79 [ 0801 CLERD 94 5
AVG, OB (450nm) % Bo = QL (450nm) Sample 2000 A50mm) O ppm Standard
*Negative calibracor = Oppm, hewaver it must be plodted ag & value of 1 on the semilog graph.
1004 -
i
En 100
- 3
E
: 10
take
i 14
l 106LD 4E0 20 6 10.7
f Y B

FRLEILIC A

I'[..ut II '.L WH - E:i “nll't.m F'?ilﬁ;*i! bofl EAMIDOBEIGIS. 1 PWARP D



iDate:

Tirre:

Crerator

Assay Calibrator:
Fhotometer:

118/

1)

M. Farrell

Total BTEX in Sail

Frojact #:
Froject Namae:
Frojact Location:

Millipore Differential Phatometer

OEB2EM1S

Inciugtri-F e

Site

Wb, BA,

Fesults

ﬁnunuMeHD

CHD (450nm)

R (450rm) %% Ba

FEM (EBTEX)

Meg Calibwator

R

0.8

(.94

100.0

L

10 ppm Calitwator

.45

0.42

(.44

4E.17)

10

S0 ppm Calibrataor

.20

0,158

BTy
.l! I

50

300 ppm Calibrator

Q.06

0.C7

.06

6.7

320

SE AL Zeg!

0.65

(.84

{085

3.1

1.6

SE AL 46

0.69

DES

(.69

.6

3.2

SEEI 2 0.80 | 0.93 | 0.91 5.1 &
rﬁﬁi“3f44w (el - 020 0.20 201 47
NJJE 37 0Bt Cua2 | 0.63 65.3 4.4

32124

0.87 "

(.38

0.87

o919

: hl 5 =2 f -8

0.28

rd?

027

8.8

S G .89 ) 0.83 | 0.60 94.0

SHFG2 24 DUP 0.86 | 0.87 | Q.87 o912 1.5
SBFG2 46 055 | 05T | 056 538 5.8
SH 4724 085 | 0.89 | 088 93,7 1.3

SB M3 2.4

0.1

o7

D18

9.3

SEME R4

.83

0.83

(.82

&r.0

ANVG QD (430nrm) % 3o =
*~Megative calibrator =

OR (43 0ne) 5

arnple A0 (450nm) O ppm Stanclard
Qppm, however it must be plottec as a value of & on the semilog graph.

120¢

100

16}

T e
LG 46 0 a0 6.7 i
W Bito
FCHLIC AR SCOCIATES, ING, Page 1 of i EMMCOBBEAN S KEMAPEL



Diatey: 1207 Profect & Q8E26EMS
Tirme: 17:00 Froject Name:  Industri-Plex Site
Crperator: 4“;. rre=~||' Project Location:  Woburn, MA
ssay Galibracor:  Tote Soil
Fhotometer: Ml :u:n:n riey I[_J'uIwhezrenrrh.aI Phatometer

..... Rasults

Sample 1D OO0 (450nmm) ANGL QD [450nm) Y Bo PEM (BTE
Neqg Calibrator 0.87) 087 Q.87 1000 1.0
10 ppm Calibrator Q.41 0.4 0.4 46,4 10
50 ppm Callbrator 0.13] 0.18] 018 20,7 E ()
300 ppm Caibrator 005 0061 0.0 .3 300

! 061 061 0.6 0.1 35
i 4-6 0.82 | 0.B2 | 0.81 B39 1.3

24 Q.83 | 081 082 s, 3 1.3

FEB 4 l: 0.81 | CLE3 . .84 5.0 1.2%
S D-2 .66 0LB8 086 DB 1

'. =T ) 075 074073 851 1.8

SBLEG Y24 050 | 0.51 | 06&2 LS 5.8

S8 LE 4.5 7S Q78 | 074 8.2 1.85

— S3LE 45 CUP 075 077|075 8.0 1.8
S W24 052 1051 | 0.5 560 £.8

HE M3y 46" 0L36 | 0.38 | 0.37 42.9 1 JE!.‘!fi

ANVG, OO (450nm) % Bo = O (4500m ) Saniphe 200 (@5 0ne) O ppon Standard
*.Megative calibrator = Oppm, however it must be plotted ay a value of 1 oor the semilog graph.

0.1

_____ Y Wl X

[ 1060

1.6 et
106 0 . ¢ 0.7 6.5

Yo Bitlo

RN l'.l-E:; !:; T 18 I ‘r 'y ‘”M |.-».. |.:'i|JE[l! Lol EACOGEDEM 15 123AP1E



[t 110097 Proect # O8G26NM15
Timer: 1700 Project Name:  Industri-Plex Site
arato A Farrell Froject Location:  Woburn, MA
ibrator;  Total BTEX in Sail
Fhotomater:  Millipore Differential Fhotometar

""" .“ EpYE ] ,I' |

""" Lesults
Sample [ QD 450nm) AN, QY (450nm) % Ho PEM (BTER)

Meqg Calibrator Qe el .8l 100 1
10 pem Calilbrator .4 Qe 0.4 494 10
B0 ppm Calibrator CoABl 018] Q018 220 50
303 por Caliralar G.OB[ 006 O.CE £ .- 300

""" S Daf 2 C.31 | Q.49 ¢ 0,81 61.6 56
SE D) 4-6' BT [ 078 L 077 Qa7 0.6
SE D624 056 | 0.56 _Eth G 2 4
SBO7 2. 032 0353 39.6 19
SHES 2 D57 0.852 B33 5.5

SHEG S 0.47 | 047 1 O BEE 7
SR 0.80 | 080 | .80 8.0 1.4
7 -4 DUP D71 070 069 BH.7 p
ANV O (450nm) % Bo = JD (450nm) Sample XAOD (450nem) 0 ppm Standard
. *WNepative calibrator = Oppra, however itmust be ploted as a value u-f I on the semnilog graph.

1500

100 L 220 G9
Yo 131384

l‘!'r:””:“. .l']\ﬁ:i !:i' - ..-ﬂin\ I I“ n.!l,‘ IM et P 1L I afl MO 15 12BRPPC



APPENDIR 1

Analytical Laboratory Report Prepared by
American Environenental Network

_____ RO ASESOCIATES, ING, WO A 5. 12



Il" I p M 1T L, .---.-p 3 - -
""" W« Amervican Environmental Network

(49 Rangeway Boad » N Billeriea, MADTEED « (78 667-1400 » Fax [‘E"'i'!i_] SOT-TET

Mr. Larry MoTiernan Ducernber 1, 1997
Foin Agsociate:
13 Branch Screet, Suite 5
Methuen, Ma 054

Dear My, MeTienan:

Plzase tind erelosed the amalyrical resulss of rhe samplecs) recetved at oar laboratory on NWoveraber 18, 19597, This report
¥ X ¥

conaing sections addressing the following information at a minirmein;
sampls D correspondance tabile w chain-ctcustody (0F applicable)
o analyncal results w deringions of dita qualifiers and terminolegy

I

M Clien: Profect 4 05626015 Client Project, Name M/ A
“H TEA Feport # R119-075 Purchase Order # M/A,

-~ Cepizs of this amabytical meport and sappe 1"ing' data are ouwintained vour Bles for & molnimum of 3 years undess special
arrangernems are made, Unoless specifica lly indicatec, all anabuical tescing was performed atihe TEA-Massachuserts

Iazozarary.

We appreciaze vour selaciion of our services and welcome any questions ar suggascons you may have relitive o ches
repcn, Flease conlaet your customer service cepresentagive at (978) 6671400 tor any additional mfoneatioe. Thanalk you
for utilizing our services and we hope you will considar us Sor your fotre aealytical needs.

I have reviewed and approved the enclosed daea for sioal velease

Sirgerely, P
¢
me
Hl t‘ LAl !( | !{;"arl-‘ml -
Miclkazl F. Wheeler, PR,
Laboratory Diresior

[EA/Ame rizan Enviroamental Nerwork (MA)
NA-DVER #NTADSE

AR

Wt feorsweonwintep 0010 L e Lsd, 133 am

---- Iimit ’!u":’l'i . bt";’ "E' rat 1“1'1" ;Nt ;f HN;'J (WLrRreiarits



Client:
Project:
Report Date:;
Collected:
Received:
Analyzed:
By:

Murnber

AEN - MG

ssachuset

Analysts Report: EPA Meathod 82408

Reux Associates
NobzeMis
112097
LLB97
LTRSS
IS0

WG

Coenpound

Benzene
Bromodichlorom ethane
Erormafornmn
Bromamethane

Carbon tetrachloride
Chlorobenzene
Chloroethane
Z2-Chleroethyiviny] ether
Chlareform
Chloromethane
Eilvromochlorometk ans
1 2-Dichlorobenzene
1,3-Dichlorobenzeng
La-Dichiorobenzene

1 -Dichloroethane

1, 2-Lichiorcethane

I, -Lichlorcethens
cis-1,2-Dhzhloroethe ne
trang-[2-Dichloraethene
1, 2-Dichloropropane
cise].3-Dichloropropens
trans-1,3-Dichloropropene
Ethylnenzene
Metivylene chloride
Ll 2 Tetrach orcethane
Tetrachlorocthens
Taoluzne

1, b Trichlorpethane
1,1, 2~ Trichlorgethane
Trichloroethene
Trichleroflworomehan s
Vinyl chloride

hitreportiformsdeonwin i SFL 0502 MA,

Page 1 of %

ABRN Dy B 1G-075-00]
Sample: 35-Ed/4-6
Type: Soil
Coainer:  Glass

Dilutian Factar: 1ol

POL Reselr
ugka (dry) ugske (dry)

7 BGQL
14 BOL
1 Bl
i BOL
L4 BQL
7 B
7 BOL
14 Bl
7 BOL
7 BOL
7 BOL,
v BOL
7 BL
7 EGL
7 EGL
7 BOL
7 BOL
7 BOL
! BQL
! BOL
7 BOL
/ BOL
7 BL
7 B
7 B
¥ B
7 BGL
7 B,
't BOL
14 BOL

Friday, Novernber 21, 1997,2:50 FM



AEN - Massachuserts
Aralbysis B A Meshod E24003

lient: Roux Associatzs AEN F9-075.01
Project: QGEREM1S Sample: SE-Edd-6
PGL Resulr
MNumiler Compaeund ugeg ey unkg (dry)
Other TCL Cornpounds:
13 Acetone 40 BOL
34 2-Butanon s 140 BOL
335 Carban disulfide ¥l BGL
36 [ EDibromeethane 7 BCL
- 37 A-Hexanone 70 BOL
38 Methyl-t-butylether 7 BGL
39 d-Methy[-2-pentanc e 10 BQL
4 Styrens 7 BQL
41 Vinyl Acetate 0 BQL
42 Wylenes (Total) 7 BOL
Surrogate Standard Recavery:
1 2-Dhchioroethar e B %
""" TolLene-d8 3 Y
Bromo fluorabenzene 79 Y
Comme s
POL = Practical gaantitsticn limit
BQL = Below quantitat on limit.
_____ Drilutien factor adjusted for motsture content o sample.

hedre portstformstdeamw ir\MISF 1OG0E WA Pagee 2 of 2 Friday, Movember 21, 1997,2:50 FM



Client:
Project:
Report Date
Collecred:
Recebved:
dnalyzad:
By

Nutnber

24

26
2
28
29
30

hrepornst form shdeon win\hMEF 10802 MA,

AEN - vlassacsetts

Analysis Fepor: EPA Mechod 82408

Roux Associales
AeeOMIS

1 1726557
11187
111897
112./97

WIS

Comyprourd

Benzene
Bromadichloromethane
Bromoform
Bromomerhans
Carbon tetrachloride
Chlorebenzene
Chiloreehane

2-Chlaroe bylvinyl ether
Chiloralarm
Chlorcmethane
Dibrorochloremethane
I2-0hchlorobenzens
LA3-Dhichlorabenzene

1 A4-Dichloraben zene

1, L-Dhchloroethans
1,2-ichloroethans

1, 1-DHehloroethene
cis-1,2-Dichloroethene
reans-1,2-Dhichloroechen:
1 2-Dichloropropans
cis-1,3-Dichlaropropene
trans-1, 3-Dich.oropropeng
Ethy benzene
Methylers chlorids
122 Tewachloreethine
Tetrach loraeth sne
Toluwens

11, b Trichloreethane

L 1,2-Trichlorasthane
Trichloroethene
Trichlorafl uorornethare
Winyl chloride

Page | of 2

AEN T

Sarnple:
Trype:

Container:

BLLA-075-02
GWe-C2
Water

YA

Diletion Factor: 5

POL,
(gl

2
!
25
AC
o8
25

G

Result
gl

3QL
30L
ROL
BOL
BOL
BOL
B
B
B
BOL

i
BOL
BOL
BOL
BOL.

B,
BOL.
BOL
693
B
G
BOL,
BCL
BQL
BCA.
BGL
BOL

[2/01/87,16:3]



AEN - Magsachusers
Analysis Report: EPA Method § 2408

Client: Rouax Associntes AN I
Project: OEEREM 15 Samplz

oL

Other TCL Compounds: (ugsL)

- 33 Acetone SO0
34 Z-Butanone SO0

35 Carbon disulficle 100

K1 V2-Dibromoethane

37 2-Hexanone

38 Metiyl--buty lether

39 4-Merhyl-Z-pentanone

40 Styrene

41 WVinvl Acetace

43 Kyenes (Totl)
Surrapgate Standard Recovery:

1,2-Dichloroethane-d4 a5 Uy

Teluene-di 105

Brom.cfuorobenzane 10 %

""" Comiments:

PQL = Practical quartitation limit,

BQL = Below quantization limir,

Quasiation Hmit elevared due vo sample ditutior prior w analysis,

Dilution due to sarnple Maming.

B = Compound in Hlank

hvreportsh formshde o awinWISEF 1 O8O M A Page 2 of2

FL9-075.02

(W2

Resule

{ug/L.)
BOL
BOL
BOL
B

BOL
BOL
B
B
EQL

12401/97,16:3)



Clent:
Project:
Repo:t Dare:
Collected:
Received:
Analyzed:
BHy:

Number

hereports formsdeorwimMSF 10802 MA

AEW - Massachusets

Analysis Report: EPA Method 82408

Roux, Associates
Qe826IVIL S
L1/26/97
LI/18/97%
LIS18/9Y
1126597

WG

Compound

Benzene
Bromadicklorornsthane
Bronwform
Bromamethane

Carban tetrachlorice
Chlorobe nzzan:
Chlorogtiane
HChloroethylviny] ether
Chilorotorm

Chlorom sthane
Dibromochloromathare
1, 2-Dhchlerobenzere
1, 3-Dichlerobenzerne

1, 4-DHeh arobenzene

1, 1-Dhich ornethane
1,2-Lhich arnethane

1, 1-Dichloroetene

cise 1 2-Dickloroethene
trams-1,2-Dhic alocoethene
1, 2-Dhichioropropans
cis-1,3-Dickloropropene
trans-1, 3-DChchloropropent
Ethy ben zene

Methylere chloride
11,2, 2-Terractloreethane
Tetrach leraethens
Toalazne

I, L -Trichloreethane
[,1,2-Trichlarcethane
Trichloroethens
Trichlorofluarornathare
Winyl chlorids

Pagz | of 2

AN D RLTG-075-03
Sample: Trip Blank [1/18

Type: Warer
Container:  VOA

Crilution Factor;

POL
(ugL)

Result
(ug'L)

BQL
BQL
BOQL
BQL
BQL
BQL
BOL
BOL
BL
BOL
BOL
BOL
BOL
BOL
BOL
B
BOIL
EQL
BQL
BOL
EQL
BQL
EQL
EQL
EQL
BQL
EQL

EGL

140197, 16204



Client; Roux Assocates
Project: DEE26M 15

Cther TCL Compounds:

AEM - Mlassachusetts
Aralvsis Report: EPA Method §2408
Semple:

POL

10
CEA B

3 Acetors 100
24 2oBtanone 160
e Carborn disulfide 0
----- 36 1, 2-Dhibromoeth ane 5

an -Hexanone
38 Me hyl-t-butvlether 5
39 Sebletyl-2-peatanone 30

44 Slyrene 5
41 Yinyl Acerate 30
42 Horlenes {Total) 5
12 ol {Total) :

Surrogate Stardacd Recovery:

----- vi-Lrig aloreerhane-14 06 M

Laa-Licnl L 14 106 %
Toluensg-33 100 %
2 romoaflucoalenzens S
B | 1 Fle

Cornments:
POL = Prazticzl quantitation limit
BOL = Relow quard tation [imit.

h:vreportsiformistcdeomw i WIS TOEO02, VA, Page 2 of 2

AN LD

FA19-075-
Trip Blank 1118

Result
(ug/l.)

EQL
BQL
EQL
BOL
BOL
B
BOGL
B,
BOL
BGL

12701797, 16:34



Clieni:

Fr :
Feport Duate:
Collected:
Feceived:
Analyred:
B:y’!

MNumber

AEN - Massachusels

Anaysis Report: EPA Methed 52407

11726

1721497
WG

Compound

Beraeons
Bromoadichlaremethane
Bromoicnn

Bromarne hans

Carban tetrachloride
Chlerobenzene
Chlgroethane
2Chloroathylviny ether
Chloreform
Chloromethiane
Dibromochloremethane
| 2-Dichlorobenzene

I, 3-Dichlorobenzene

| d4-Dichlormbenzene

1, 1-Dichloroeshana

1 chloraethane
1.1-Dichloroechene

cis- ] 2-Dictlorosthene
tranis-1,2-2Mchloroerhene
chloropropans
Dichloropropene
F-Dich.aropropene
adane
Methy lene chloride
2.2=Terachlorcethane
wchloraethens
Tolyeane

1,1, 1-Trichloroethane
1,1,2-Trichloroethane
Trichlorosthene
Trichlorofiuoromethane
Winyl chloride

Ihreports\ormstdoonwin\MSF 10302, M A Page [ of 2

AEMNTD: Methad Blanls

Sample:
Tyon: Water
Container

Dilatioa Factor:

POL

s
{wg/l

Fesult
{ap/L}

EQL.
AGL
aGL
BGL
BOL
BOL
BOL
BOL

BOL

BOL

QL
QL
BQL
BC)L.
B
BOL
BCL
B
BOL
BOL
BQL

BOL
BOL
BQL
EOQL
BOL
SO,

1201457, 16:32



AN - Massachusertts
Analysis Report EPA Methed §2408

Client: AEM I

Project: Sample;

PO

Qther TCL Compounds: {uag/L)
33 Acetone 130
34 2-Butanone 130
35 Carbon disulide 2
4 1,2 -Dibromoethane 3
n A-Hexanone 50
38 bethyl-t-tnylether 5
19 d-Methy.-2-pentanone 50
410 Styrere 5
4] Vinyl Acetae W]
42 Kylenmes JTaal) 5
Surropate Standard Recovery:
oa-Dichloroeth ane-d-4 o5
Toluened’ 1 %
Bremofluornaenzens 113 4

I:H‘WIHITIFIHT"
Wﬁﬂ = Practical guantitztion limit.
E = Below quantitation limit.
( rnvsmunlnrﬁmn|ha RIT9-0°75-0:2.

RArepostssform s canwimBbd SFTOS0Z. M A Page 2 of 2

Methed Blani

Rezsuli
(ugfl

BOL
BOL
BOL
E.iLe'l.f
BOL
BOML.
BOL
BOL
BOL
B

L0197, 1632
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v MLOBlerica, MAGHBGE « (978) 567-1400 » Fax (978) 6677371

LTI

Mr. Larny MeTarman Deceraber 10, 1997
Roux Asgociates

13 Branch Etceet, Suite 13

Melatlmen, N0 Q1B

Dear br, MeTumman:

Please find enclosad the analytizal resules of the sample(s) received ac our laboratory on November 24, 1967, This repart
cenaing sections addressing che fellowing wformacicm at a minimuo:
o sarople [T correspondence rable o chain-of-custedy {if applizabile)
o artlytical resulis o definitions of dara cqualifiers and termanclogy
Client Project 4 D66 26N 3 Client Project Marne N/,
TEA Repart ¢ ; R1192.076 Pureluy _NSA !

arrangernems are macle.
laboratary.

We appreciate vour selection of our services and welcome any questions cr sy tons you tnay have relative to chis
report. Blease conrace your customer semvice represertative ae (378) 5671400 for any aldizional information,  Thank yeu
for usttizing our services anc we hapes you will seasider us for your Jaturs analbyiical newds,

I Tave raviewed and approved e enclosed cata for tnal release,

Sice n l' /

‘l 1, 1: Lg, Y ’Jli l' ( ]\ 4 j?",l’

ol . Wheeler, Ph.[.
Labhocatory Drirector

[EALamerican Environmental Necworl (MAD
MLA-DIER A AR

MWL

whreports\Eaomstdeonwd map 0O 101 L2 IGT, 3057 am

.J.'.t.’”]etu al Services For The Envirervment



Sample TD Correspondence Tahle

Llieru,
Sample ID

W-EF4

[EA
Samaple 100

R119-075-01

G -E3

RLES-076-02

Trip Elank

RIELS-016-03

S8-Eesd-4

A1 19-076-04

S8-FLT-A

R1L9-076-05

38-F214-6

R I9-076-00

S5-MAd-6

RI-076-07

G -E6/FB

FTI9-076-08

GW-FG 2ER

R115-075-09

hbrepontsommatd conwimp0! 01 ma

PRI, 558 am



SUBCONTRACTANTERLABORATORY NOTIF

CATION

Report Dhawe; 1200997 Frecemved Dae: 11724097
Cliene: Rowx Associares AEN Job Munmer: B 19076
Project:06626M | 5

A portion of the analytizal seork for this projzee was performed at anocher laboratory . Analetical mechods conduened
within the AEN Meweork ars subject o ueiform comperate qualiey control procedures. Noo-necwork laboratories aze
selected on the basis of appropriate cetification. The flowing paaneters were analyaed at the indicated Liks

ontast Labenrony arams s

----- AEN - IL, EPA Method 5C20

It vou have any cuestions please call your clignt service reprasentative,

Hweepertshiornshdarw . nbwp foemsiqafUO2 00, ma [recembper &, 1357 (10:06am



O L O M W LEL LD

Definid s of, Bk Dualifi

A nember of dat qualifers are widely used within the envirommszoial eating indusiry and may e wilized in our data
reports, The following definicions of Cwse qualifiers are included as 2 sae
mualifiers have evolved from the EPA contract laboratory prozram (CLF)

BOL - Below Quantitatonr Limit indicates the compound was not detected in te sample above the practical
quantitation lirnit.

- Indicates the compeund was dibuted below the calibration range.

- Indicates that the concentration of the specific compound excesded tie calibration rarge of the insoumen:
for thar particular analysis.

I Indicates an estimatad value, The cormpound is determined to be present jo the sample based on GUAMS
criteria, but the arnount is less than the sample guardiation lirmit. TEA - M G zpotls donat typecally
repore J - macked resuhts, 1 requested, J - marked resules are srevided and ohe report flagged w verify that

the data was appropriately reviswed.

MDL - The method detection limit b deficed as the mininwm concenieation of & substance that can Be rmeasured and
reporied with 99% confiderce that the analyie concentration is greater than zero,

Ma - MNorapplicable ornoc available.

MD - Inchcates the cormpounc or analyte was not dececued io the sample above the method desection limit oo the

practical quantivation limit for the particular amalysis.

PQL - The practical quantitation limit is the lowest level that can be reliably achieved within specified limits of
precision and accuracy during routine operating conditlons.

havrepemshlormsideon winupfOO20s . ma



© hvreports formstdeon VGO 000 A,

Client:
Froject:

Feport Dot
Co

Aomalezed;

B

Muraler

AL - Massachus

Analysis Beport: BPA Method 80204 -Volatile Aromatics

Rows Associangs
OGGRNLS
LRy
1152207

[ PR i

|4 PR Ta]

L5B

Friocity Pollutant Compounds

Bertene
Chiloroberiene

1, 2-Dichlorobenzen:
1 3-Idichlorebenzans
1,4-Dichlorobenzens
Zihylbenzene
Taluene

Xylenes (Toral)
Mlethyl-t-tn.tylecher

Surroganc Standard Recoveny:

[a-Diflue mbenzene b

Commeangs:

PQL = Fractical quantitation limi
AQL = Below quanization Lt

Fags 1 of ]

AZN D RL9-070-01

Sample GW-EF
Type: Warer
Container: VA

Dhlution Factar:

POL

gl

Result
(ugfl)

BOL
BOL.
BOL.

BOL

BOL

BOL,
BOL
BOL

BOL

12T, 1640



Fraject:

Report Dote:

Collecied:

Beceivedl:

Analyzed:
- By

Mumber

AEM - Massachasetts

Analysis Reportr EPA Method BO20A -Volai'e Aromiatics

Ry Associales
QAGLAN LS
L2007
[REAT N
Lzyay

1340 [157

LSB

Priority Pallutanr Compounds

Henzene
Chlorobeniene
1.2-Dichlarchenzens
LA-Dichlarcbenzens

Twvpe:

ALN [
Sampe

Cordainer VOA

Crilution Factor:

PCL
(uz/L})

200
200
204)
200

..... § I A-Dichlorchenzens 206
i Ethylbenzen: 200
7 Toluzne MO
b wylenzs (Total) 200
9 bl thy T--butylether 200
Surrogate Standard Fecovery:
Lo-Difluorobenzens 16 %4
Comme nis:
POL = Praclizal quangitation limit,
BOL = Below quantitaticn limt,
Quantitation lirit glevated due to sampgle diluion prior ta aralysis,

Senple diluted due o high concencration ol arzet compounds present.

= hrzportsiormstdcony ind G CF 10600, VA

Page 1 of |

BL1S-076-02
G -F
Waler

2000

Eesult
(ugfl)

BOL
BOL
BOL
BOL
BOL
BL
16 000
BOL
Be3L

12702097, 19:04



AEM « Massachuscls
Analysis Report; EPA Method 83204 -Volatile Aromazics

Cliznl: Roux Associares AENMTD:  RI19-076-03
Project: DOGIANILS Samiple: Trp Blank
Repert Date: 122702097 Type: Water
Caollected: Centainee: VOA
Received:
Arnalveed:

Dilution Fastor: l

Bwv:
POL Reselt
Muamber Priority Pollotan: Compeu mds (ug/L) g/l
1 Hoenzen: L BCL
2 Chlarobenzen: L 1
3 1 2-Dichioobenzene |
e 1,3-Dichlorobenzer.s 1
..... 3 I d-Dichlorobenyere l
5 Ethylbenzene 1
7 Toluene I B0
3 Kylenes (Toral) I B
""" 3 blothyl-L-maty lether 1 B
Surregate Standard Recovery:
1D Dorgscnzene B %%

Commenss:
FOQL = Practical guantitaticn liomit.
BOL = Below quantiation Ll

= JehreporisdormstdeorminVGCF 10600 M A, Page 1 ol | 1202097, 19:0:



= hhreportsdarmstdoonwinVGEF 10700 MA,

Client:
Project:

Report Date:

Collezted:
Received:
Avalyaed:
By:

MNumher

Comments:

AN

Analysis Beportt:

Rom Associates
DGHZEM LS
12/09,/67
11420597
1172497
L0397

L

Priosity Pollutant Corapounds

Benzene

Ethylbe vrare
Toluene

HNylenes (Towal)
Mzthy l-t-huvlethor

FQL = Prootical quantitation lirmit.
BOL = Bolow guantitatior. lirmut,

Dialution faccr adpsted for moisture condent of sample,

Page 1cf |

- Massazlusetts
A Method 80204

SYalatile Aroratics

ABENTD;

Saraple: S5-Eoi2-4
Tvpe: Soil
Contner: il ass

D bation Factor:

AL
(g doy)

RoLL9-076G-04

Resull
{ug/lg dry)

BQL
BOL

BOL

120097, C9:30



e fAreponsformsidesnyw. i3 CFLOT00 MA,

Cliens:
Project:

Report Diate:

Collect
Raceived:
Analyzed:
By

MNumber

Conments:

AEN = Massachuseits
Aralysis Report: EPA Method 80208 -Velatile Atomatics

Rouw Associntes
Oe62aNI1A
12409597
1120097
112097
E2/03/97

L

Frioeity Pollutnt Conpoonds

Benzene
Ethyvlbenzen:
Toluene

Aylenes (Total)
Wlethvl-t-butylethe:

FOL = Practical quardifation ot

BOL = Below quanitation limis.
Dibation Facte: adjusted for moisture content of sample.

Page 1 ol |

AFN Dy
Sample:

Typa:

Dhilotion Faotor:

POL
(uelg dry)

RAL9-07¢C05
SEAF2 -
Soil

Cilasgs

Resudt
(ughg dry)

BOL.
RO,
BOH.

BQL

L2197, 0930



nset s
A -Volatile Aroratics

AEN - Massas
Analysis Reporr: EFA Method 8

Client; Roux Associates ALMN DY B.1L9-076-06
Projact: il Somple. SE-F2L-G
Eeport Date: Type: Soil

Collected: Container: Cilass
Received:
Anatyzed: L2037 Diltion Factor: 1

Bv: 1

FLL Resule
Numiber Fricrity Polfutan. Compounds ugkg deg) (ugkg dry)

1 Banzene ! BOL
""" 2 [k ylbe nzarne 2 BICL,
3 Tolue ne vl BOL
} Kylengs (Total) 2 BCL
..... 3 Methyl-Ubutvlether p B

Comments:

FOL = Practical quantitacion limil.

BOL = Below quantitation Llimit,

Dilution factor adjusted for moisture contznt of sample,

----- hreportsiormastdeonyindGEF 10700, MA, Page Fafl | L2107, 093



AEN - Massachusets
Analysis Report: EPA Method 80204 -Volatile Atomatics

Client: Rouwx Associates
Drafect: DGHLEN LS
Repor Date:  12/045/87
Collected: | AN
Raceived: 11524057
Analyzec: 1203057

..... By 1.

-

Mumber Priority 2ollutoal Compounds
1 Benzem:
o Py Ethylbenzens

3 Toluene
o Kylengs (Total)
3 Mathyl--butylether

Comuments:

PQL = Practical quantitation. lirit,

BCGL = Below quantitation lim:t

Dilutien factor adjusted For moisture content of samiple.

- hovreponstformstdeonwinVGCE 10700 MA, Fage ol l

AN 1D
Somple
Tyvpe:

Lontiner:

Dhilation Factor:

PCIL
(ugflig doy)

119-076-07
ARG
weil

lass

Resull
(ugteg dry)

BQL
BOL
BOL
BAL
ROL

121097, 0%:32



we WA rzportstformst deansiry D0 F L0600 WA,

AN - Massachuselts

Analyvsis Report: BEEA Meshod 80204 -Volatile Aromazics

Clien:: Eeun Associates
Project; 06626M1LS
Repart Date: 1200797
olizered: 1Lz
Recoived: [REPR O
Analyzed: 113007
By wh3

Numbezr Frorty Pollurant Compounds

I Benzene

2 Chiorobenzere

K] [ 2-Ihehlorobenzen:
+ L3-Dizhdorobenzene
b 1 4-Dizhilarobenzene
6 Ecthvlbenzene

7 Teohaene

A Bvkenes (Tatzl)
9 Mathy -t-batyloter

Surregate Standard Recover:
1, 4-Ddifuorobenzens 86 M
Comeaents:

P = Practical quantitation limit
BOL == Below quantitation limit

Page 1 of ]

AENID:  RI1I1S-076-08
Sample; C\W-EB/FB

Type: Water
Container; YOMA

DMl Faztor:

PO
(LY

Resudr
fpdl)

0L
30L
BOL
QL
B
BOL

12A02097,19:06



Cligne;
Pregect:
Report Date:
Callezied
Receivad:
Aralyzed:
By

Number

1, 4-Difluosobenzene 81
Comments;

POL
BOL

WAreportsiiormsideonvint GCF TOG0D WA

ABEN « Massachusells

Analysis Report: EPA Method 80204 -Volatile Aromatics

Roun Associates
O6G26MIS
L0297
11720/97
12407
T130/97

LER

Priority Follutznt Compaunds

Benzens
Chlorobenzens

1, 2-Lrichlorobenzene
L3-Dichlorobenzeng
1, 4-Bhich.armbenzans
Zthyibenzene
Toluene

Kyleaes (Tatal)
MelhyT-t-outy lether

Surrogate Stanclard Recovery:

= Practical quantication limit.
= PBelow quandtation Hmil.

Page 1 af |

AENID RI15-076-00
Sample: aW-FG R

Typae: Water
Coutainer; YOMA

Dilution Factor:

POL.

AP
ugl)

Fesuil
(1)

B
BOL
BOL.
BCIL
BQL
BOL
BL
BoL

BQL

1202007, 19:06
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APPENDIX E

Ground-Water Analysis Report Prepared by
OReilly, Talbot & Okun Associates, Inc,

----- LD ASSOCLATES, ING, HYAMEDTBBBAL 5, | 230000



Q'Reilly, Talbot 8 Okun

\ e i

Ervironmental » Safaly » Fleallh o

L)
ol !

gotechnical Engineering

Associates, Inc,

Decernber 2, 1997

Ann Farmell

Hoax

Siociates
[5 Branch Soreel
Mlerhuen, WA 0184

Dezr A

Enclozed is a summary regort for the on-site analytizal work conducted by O'Reilly, Talbot &

Olean Associates, Tne, at the
rlease contact me.

Sirceraly,

f + )
” - J'.»
J’f.—""----""" -"’ Aot -,
J B - FR
“4«,' G A

i .'F
v
James Gagron, PE, LEP

St Environmental Specialist

283 Bridge Sirzet « Suite S00 « Springfield, Massachusetts 01903

Fharie {413) 783

Fax [413) 788-8330

-»

E-via | atod 138 g oo

s Industriplex Site. Should you have any questions or comments,



'Reilly, Talbhot & Okun

Ervironmental » Safely » Health » Geotechnical Engineerng

Associates, Inc.

SUMMARY REPORT
GROUNDWATER HEADSPACE SCREENING

INDUSTRIPLEX SITIE
WOBURN, MASSACHUSETTS

DECEMBER 1997

S8 Bridge Sleeet « Suite SO0 » Springficld, Massachusetts 01103
Fhone (10 76222 . Fasx (41798 TBS- Q030 » E-Mail olod 3@ aoloom



,,,,,

.....

CONFIDENTIAL

SUMNMARY R

CPORT

GROUNDWATER HEADSPACE SCREENING
[NDUSTRIPLE:
WORRLRN, MASSACHUSETTS

INTRODUICTION

O'Reilly, Talbot & Okun Associates, Inc. was hired by the Industoiplex Site Trast to conduct
headspace screening for the presence of ben:
the Industriple:

rene and toluene ir groundwater sample
site located in Wobum, Ma

5 collectad at
achusetts.  Grouncdwater samples were collected
witizing & Geoprebe technique by Rous Associates. The samples were analyzed for benzene and
toluene utilizing a Hewlett Packard gas chromatograpn; a detailed deseription of the ana

alytical
protecol is presented in the following sections.  The testing was corducted on Nevember 19
through Novernber 22, 19497,

\

SUMNMARY OF RESULTS

Apnalytical results are presented in Table 1. The groundwater sarple locations and designations
were provided by Roux Associates.



COMCENTRATIONS IN GROUNDYWATER

COMFIDENTIAL

TABLE 1
ANALYTICAL RESULTS

\nmnmm

SANIPLE DESIGNATICON

BENLZENE

TOLUENE

11719597
CGW-Cid

M

N

GW-Ad

NI

WD

GW-E3

MDD

WD

GW-F2

NE)

NI

GW-T4

NI

ND

RS )

N

D

GW- M3

N

NE

(FW-FG2

NI

ND

T1720/97

GW-Co

D

NE

N -16

ND

ND

CrW- K4

N

ND

OWaLle

NI

ND

W2 (18

NI

NI

11721497

GW-D4

WD

NI

GW.GT(I315)

ND

20,000 g/l

GW-F3 (247257 preserved)

NI

13,000 g/l

-~y

GW-F3 (247257 unpreserved)

INE

19,00 g/l

ESA-]

NI

<5 g/

ESA-2

MDD

N

LL22/97

ND

2,400 /1

N

5,400 g/l

ND

ND

GW-E3 (237)

M

N

GW-I2 (18

WD

SO gl

CGrw-Erd Cow)

NI

Nk

WD = ot datectad

1 Detection limit =25 ug/l




CONFIDENTIAL

SAMPLE ANALYSIS

Ciroundwater samp.es eotlasied by Roux Associates field personnel wers analyzed one-site within
several hours of collection wtilizing a Hewlett Packard Model 589010 gas chromatograph equipped
with o tlarne lonization detector. Peak tntegration was performed by a Howlett Packard Wodel
33968 Integrator. The specific GO pararmeters and conditions were as foll ows:

Chromatographic Colurnr: Id& W Scientifie DI3-1
J%nn 20 meter, 5.0 p film thickness

Detector: Flarme [onizat.on

sothermal

Orven Conditions: 100 °C

Dretector Temperate:
Injection Temperature: 200°C
Carrier Gas: Nitrogen @@ approx. 15 ce/min.
Samole size: 0.5 ml
- . n PR . . PR |
Croundwater samoles in 40 el VO vials were placed in a room tereperature (65 7F) waterbath 10
provide @ consistent sample teopersture, To created a headspace, ten miliilit
recnoved and the vial was agitated by hand for two minutes. A 0.5 ml headspace sample was dexver

frer through the septum wtilizing 2 gas-light syringe and was immediately injected into the
chromatograph. Compouands were identified L0 A comparison to retention tmes of standards,

ool water were

To calibrate the chromatograph, a 10,000 pa/fi standard of benzene and toluene was prepared from
neat standards. Lower concentration standarcs were prepared by diluting the 10,000 g/l standard.
Aqueous calibration standards were placed to 40 ml VOA vials and werz handled in the same
marmer as the groundwater samples. A& zero standard was prepared utilizing de-ionized water,

Chromarograms for the standards and for the groundwater samples are attachec,

Severel of the groundwater samples exhibited foaming and effervescence during agitation,

apparenty as a resuit of & reaction between the hydrochloric acld preservative and compounds

present in the groundwater sernples. This “off-passing” may have impacted the concentrazion of
taluene present in the headspacs of some groundrwater sarmples.

'



..... CONFIDENTIAL

----- CHROMATOORAMS
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